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Abstract 
Objective 

To be able to smoothly transfer a cup supplied from a cup supplier and to send it to a 
product discharge port while raising the degree of freedom of the layout in various kinds of 
equipment arranged in the machine. 

Constitution 

A stage movement mechanism 13 for moving a moving stage for receiving and holding a 
cup supplied by a cup supplier along a transfer path consists of an abscissa moving module 16 
for moving a slider 19 along a fixed slide base in the horizontal direction and an ordinate moving 
module 17 which is positioned in front of the abscissa moving module 16 and in which the rear 
end of a movable slide base in the front and rear direction is connected to the slider 19 of the 
abscissa moving module 16. The moving stage is mounted on the slider 19 of the ordinate 
moving module 17. 
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Key: 16 Abscissa moving module 
17 Ordinate moving module 
19 Slider 

Claims 

1. An automatic vending machine for cup type drinks, characterized by the fact that it is 
equipped with a moving stage with a cup holder for receiving and holding a cup supplied by a 
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cup supplier, a stage movement mechanism for moving the moving stage along a transfer path, 
various raw material suppliers which are arranged at subsequent stages from the 
above-mentioned cup supplier on the transfer path of the above-mentioned moving stage and can 
supply various kinds of raw materials, and a water supplier for dilution which is arranged at a 
subsequent stage from the above-mentioned various raw material suppliers on the transfer path 
of the above-mentioned moving stage and can supply water for dilution to the cup of the 
above-mentioned moving stage; the above-mentioned stage movement mechanism consists of an 
abscissa moving module for moving a slider along a fixed slide base in the horizontal direction 
and an ordinate moving module which is positioned in front of the abscissa moving module and 
in which the rear end of a movable slide base in the front and rear direction is connected to the 
slider of the above-mentioned abscissa moving module; and the above-mentioned moving stage 
is mounted on the slider of the ordinate moving module. 

2. The automatic vending machine for cup type drinks of Claim 1, characterized by the 
fact that a stop mechanism which is selectively operated and can enter and exit is disposed at an 
intermediate stop position designated on the transfer path of the moving stage. 

3. The automatic vending machine for cup type drinks of Claim 1 or 2, characterized by 
the fact that a product discharge port is equipped with a product discharge gate opened by 
manual operation by a customer and with a chain key mechanism which latches and restrains the 
moving stage, which has been transferred to the product discharge port, by interlocking with the 
opening operation of the production discharge gate. 

4. The automatic vending machine for cup type drinks of one of Claims 1-3, 
characterized by the fact that the product discharge port is equipped with a stage cover installed 
in the machine; and a shutter mechanism, which normally closes the opening part of the moving 
stage approach side and opens it by the approach of the moving stage, is installed in the stage 
cover. 

5. The automatic vending machine for cup type drinks of one of Claims 1-4, 
characterized by the fact that for the cup supplier and various raw material suppliers distributed 
in the machine in accordance with the kind of drink for sale, the moving stage is moved and 
controlled along the shortest transfer path to the product discharge port via a designated supply 
position of the cup supplier and the various raw material suppliers in accordance with the drink 
selection. 

6. The automatic vending machine for cup type drinks of one of Claims 1-5, 
characterized by the fact that each of the driving motors of the abscissa moving module and the 
ordinate moving module is operated and controlled by switching one drive unit through a relay. 



4 



Detailed explanation of the invention 
[0001] 

Industrial application field 

The present invention pertains to an automatic vending machine for cup type drinks, 
which puts drinks prepared by adding warm water, water, ice, etc., into various kinds of powders 
and liquid raw materials such as coffee, cocoa, tea, or syrup and provides them for sale, 
especially to a constitution of its cup transfer system. 

[0002] 
Prior art 

In this type of conventional automatic vending machine for cup type drinks, a system that 
carries raw materials and warm water into a mixing bowl of the machine by a sales instruction, 
prepares a drink by stirring the raw materials, and charges the drink through a drink hose from 
the mixing bowl into a cup transferred to a vending stage. 

[0003] 

In such a conventional automatic vending machine for cup type drinks, since dregs are 
attached to the inside of the mixing bowl and its subsequent drink hose in the drink stirring and 
supply process, if the sales wait time is lengthened, bacteria are generated in the dregs with the 
lapse of wait time and mixed into the drink in the next drink sale, so that hygienic problems are 
generated. Also, since drink nozzles are distributed and exposed in the vicinity of the product 
discharge port, mischievous acts such as contamination of the drink nozzles and putting of 
foreign matter into them are likely to be committed. Thus, there is also a problem in terms of 
safety. 

[0004] 

From such a viewpoint, an automatic vending machine for cup type drinks, which solves 
the above-mentioned problems in terms of hygiene and safety and can decrease maintenance by 
omitting labor for cleaning due to the problems is proposed in Japanese Patent Application No. 
Sho 61[1986]-12903, for instance, by the same applicant. 

[0005] 

Such an automatic vending machine for cup type drinks is equipped with a cup supplier, 
various raw material suppliers, a water supplier for dilution, a drink stirrer, and a cup transferer 
for circulating and transferring a cup along the path of a vending stage connected to a product 
discharge port distributed in the machine. The cup supplied from the cup supplier is received and 
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held by a sales instruction, and said cup is sent to the vending stage through the raw material 
suppliers, the water supplier for dilution, and the drink stirrer. At the same time, during the cup 
transfer, first, designated raw materials are released and supplied into the cup, and a drink is 
prepared by supplying warm water, water, and ice for dilution and applying a drink stirring 
operation. Then, the drink-containing cup is sent to the vending stage. Here, the cup transferer 
consists of a conveyance belt such as an endless belt tensioned along a transfer circulation path 
and a cup holder which is supported on the periphery of the conveyance belt and receives and 
holds the cup released and supplied from the cup supplier. 

[0006] 

Problems to be solved by the invention 

There are the following problems in the proposed circulation transfer type cup supplier 
using the conveyance belt. 

[0007] 

(1) The cup held in the cup holder in the cup transfer process is subjected to rapid 
acceleration and rapid deceleration when it rotates on a corner part of the conveyance band along 
the circulation transfer path in the machine. As a result, the liquid drink stored in the cup is likely 
to overflow due to inertia. 

(2) If the conveyance belt is moved at high speed, vibration easily results in the belt, and 
the drink is likely to overflow similarly to (1) due to its influence. 

(3) Since the vending stage of the product discharge port is crossed by the cup transfer 
path, it is hard to partition the vending stage with a partition wall. As a result, the cup transferer 
in the machine or various kinds of equipment arranged in the machine are almost defenseless 
against mischief through the product discharge port and are easily subjected to mischief. 

(4) In the cup transfer path from the cup supplier to the vending stage, it is necessary to 
arrange various raw material suppliers and the water supplier for dilution in one column. For this 
reason, the layout in the machine of various kinds of equipment correspondingly positioned on 
the transfer path of the cup transferer is subject to restrictions. 

[0008] 

The present invention considers these points, and its objective is to provide an automatic 
vending machine for cup type drinks that can smoothly transfer a cup supplied from a cup 
supplier and send it to a product discharge port, while raising the degree of freedom of the layout 
of various equipment arranged in the machine. 
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[0009] 

Means to solve the problems 

In order to achieve such an objective, the present invention is equipped with a moving 
stage with a cup holder for receiving and holding a cup supplied by a cup supplier, a stage 
movement mechanism for moving the moving stage along a transfer path, various raw material 
suppliers which are arranged at subsequent stages from the above-mentioned cup supplier on the 
transfer path of the moving stage and can supply various kinds of raw materials, and a water 
supplier for dilution which is arranged at a subsequent stage from the above-mentioned various 
raw material suppliers on the transfer path of the moving stage and can supply water for dilution 
to the cup of the moving stage. The stage movement mechanism consists of an abscissa moving 
module for moving a slider along a fixed slide base in the horizontal direction and an ordinate 
moving module which is positioned in front of the abscissa moving module and in which the rear 
end of a movable slide base in the front and rear directions is connected to the slider of the 
abscissa moving module, and the moving stage is mounted on the slider of the ordinate moving 
module. 

[0010] 
Operation 

The moving stage is moved in the horizontal and the vertical directions by the abscissa 
moving module and the ordinate moving module according to a sales instruction and transferred 
along a designated transfer path. During the transfer, a drink is prepared in the cup held on the 
moving stage, and the drink-containing cup and the moving stage are transferred to the product 
discharge port. 

[0011] 

Application example 

Next, an application example of the present invention will be explained based on the 

figures. 
[0012] 

Figure 1 is a basic constitutional diagram showing an automatic vending machine for cup 
type drinks. Figures 2-4 are constitutional diagrams showing a detailed application example of 
the stage movement mechanism in Figure 1. Figures 5(a) and (b) are illustrative diagrams each 
showing a different pattern of the cup transfer path. Figures 6-8 are constitutional diagrams 
showing application examples of the structure of various kinds of equipment other than the 
above-mentioned equipment. 
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[0013] 

First, in Figure 1, 1 is a cabinet of the automatic vending machine, and 2 is a product 
discharge port opened at its front. 3 is a stage cover of a moving stage, which will be mentioned 
later, protruding into and fixed to the machine inside from the product discharge port 2, and in 
the machine, cupper supplier 5 for housing a number of cups 4, several units of raw material 
suppliers 6 for storing raw materials by kind, cold water tank 7 and warm water tank 8 as water 
suppliers for dilution, a drink stirrer 9, ice maker 10, etc., are distributed and arranged. 
Furthermore, a moving stage 12 with a cup holder 1 1 for receiving and holding cup 4 and a stage 
movement mechanism 13 for moving said moving stage 12 along a designated cup transfer path 
are installed opposed the above-mentioned various kinds of equipment under said equipment. 
Also, 14 is an operation control part, and the above-mentioned various kinds of equipment and 
the stage movement mechanism 13 are controlled based on instruction from the operation control 
part 14. 

[0014] 

With this constitution, if a sales instruction is given, first, the moving stage 12 receives 
and holds a cup released and supplied by the cup supplier 5 at a wait position A by instruction 
from the operation control part 14, and the moving stage 12 is moved in an arrow P direction via 
positions B, C, and D corresponding to the raw material supply end of each raw material supplier 
6 by the stage movement mechanism 13 and temporarily stops at a designated position during a 
transfer. The raw materials are directly released and supplied into the cup 4 from the raw 
material suppliers 6. Then, when the moving stage 12 arrives at position E, water for dilution and 
ice are supplied into the cup and stirred, so that a drink is prepared. Finally, along with the drink- 
containing cup 4, the moving stage 12 is transferred inside the stage cover 3 opposite the product 
discharge port 2. Here, if a customer opens the product discharge gate 15 provided in the product 
discharge port 2 and draws out the drink-containing cup 4, the moving stage 12 pulls back from 
the product discharge port and returns to the sales wait position. Also, in the example shown in 
the figure, the supply of the water for dilution and ice and the drink stirring are simultaneously 
carried out at position E, however it is not necessary to carry out these processes at the same 
position. The drink stirring position can also be set at the rear stage from the water supplier for 
dilution. Furthermore, the drink stirrer can be arranged so that it can be moved parallel with the 
moving stage 12. Thus, without a temporary stop, the drink can be stirred in the moving process 
of the moving stage, so that the sales time can also be shortened. 
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[0015] 

Next, the structure of a detailed application example of the moving stage 12 and the stage 
movement mechanism 13 will be provided. First, in the application example shown in 
Figures 2-4, the stage movement mechanism 13 is constituted as an X-Y rectangular coordinate 
type movement mechanism in which respectively linear movement type abscissa moving 
module 16 and ordinate moving module 17 are arranged at the front and rear. Here, each of 
moving stages 16 and 17 has approximately the same structure and respectively consists of slide 
base 18, slider 19, driving conveyance belt 20 connected to slide 19 and tensioned in the slide 
base 18, and driving motor 21 which can be a pulse motor, reversible motor, etc. Also, 22 is a 
sprocket for tensioning the conveyance belt, 23 are guide rails for the slider 19, and 24 are guide 
rollers of the slider 19 opposite the guide rails 23. 

[0016] 

Here, the abscissa moving module 16 is fixed and disposed at a rear position in the 
machine while setting the slide base 18 in the horizontal direction. On the other hand, the 
ordinate moving module 17 sets the slide base 18 in the front and rear directions, and its rear end 
is connected to the slide 19 built in the abscissa moving module 16. Furthermore, the moving 
stage 12 is mounted and supported on the upper surface of the slide base 18 in the built-in slider 
19 of ordinate moving module 17 via a connecting piece 26. Also, 27 is a horizontal roller 
installed at the tip of the ordinate moving module 17. Meanwhile, the moving stage 12 also acts 
as a vending stage and is constituted as a frame with a case structure of which the upper surface 
and the front surface are opened, and the cup holder 1 1 which sandwiches the cup 4 from both 
the left and right sides inside the frame and receives and holds it at a fixed position is provided 
inside the frame. Also, the stage cover 3 installed at the product discharge port 2 opposite the 
moving stage 12 covers the upper surface and the left and right side surfaces in accordance with 
the external size of the moving stage 12. The stage cover 3 in the example shown in the figure 
has a structure in which the three surfaces consisting of the upper surface and the two left and 
right side surfaces of the moving stage 12 are covered, and the lower surface side is opened. 
However, if the shape of the connecting piece 26 is changed and the moving stage 12 protrudes 
more to the front from the tip of the ordinate moving module 17 and can be moved, the stage 
cover 3 can partition the four surfaces of the upper and lower surfaces and the left and right 
surfaces without interference with the moving module 17. 



[0017] 

In such a constitution, the abscissa moving module 16 and the ordinate moving module 
17 can be operated in the horizontal direction and the front and rear directions so that the moving 
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stage 12 can be moved to an optional position on the rectangular coordinate system of 
arrowheads X and Y. Therefore, the arrangement of the cup supplier, various raw material 
suppliers, the water suppliers for dilution, drink stirrer, etc., distributed in the machine can be 
freely laid out without restrictions, unlike a conventional belt conveyance system. At the same 
time, a cup received from the cup supplier is transferred along a designated cup transfer path 
between the various equipment, and in the transfer process, after a drink has been prepared in the 
cup, the drink-containing cup 4 along with the moving stage 12 can be transferred inside the 
stage cover 3 opposite the product discharge port 2. Also, if there is a margin in the sales 
operation time, for the driving motors 21 of the above-mentioned abscissa moving module 16 
and ordinate moving module 17, each moving module can also be operated and controlled in 
alternate fashion by switching one driving motor driver unit through a relay. Thereby, the total 
cost can be reduced. 

[0018] 

Furthermore, since the stage movement mechanism 13 is a combination of linear 
movement mechanisms, there are no problems such as rapid acceleration, rapid deceleration, and 
vibration occurring at a corner part of the cup transfer process as seen in a conventional belt 
circulation system, and the drink-containing cup can be smoothly transferred to the product 
discharge port. Also, the moving stage 12 can be transferred to the stage cover 3 of the product 
discharge port from the rear side, and at the sales position, since the product discharge port 2 and 
the machine inside are completely separated by the stage cover 3 and the moving stage 12, a 
hand cannot be inserted into the machine from the product discharge port, so that damage to 
equipment in the machine can be reliably prevented. 

[0019] 

On the other hand, for the above-mentioned stage moving mechanism 13, as mentioned 
in Figure 1, it is necessary to stop and control the moving stage 12 at each position A-F 
designated on the transfer path in accordance with the cup supply, raw material supply, diluting 
water, ice supply, and drink stirring position. Furthermore, in this case, since the kinds of cup 
and raw materials supplied into the cup depend on the kind of sales drink, it is also necessary to 
vary the intermediate stop positions in the transfer of the moving stage in accordance with the 
selection of the drink so a stop will occur at each designated supply position of the cup supplier 
and the raw material suppliers. 
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[0020] 

Next, detailed pattern examples of a cup transfer path set in accordance with the stage 
movement mechanism are shown by Figures 5(a) and (b). In the figures, A1-A3 are different 
kinds of raw material suppliers, CI and C2 are different kinds of cup supply positions, and M is a 
supply of water for dilution and ice and a drink stirring position. Visa sales position of a 
product discharge port. A line connecting each position shows a cup transfer path. Also, in 
Figures 5(a) and (b), various kinds of supply positions are distributed in an X-Y coordinate 
system, and a cup transfer path is selected so that the supply of a designated cup and raw 
materials may be received in accordance with the selection of a sales drink. Also, in this case, if 
the cup supplier CI and the raw material supply position Al corresponding to the drink with the 
highest sales frequency among the various kinds of sales drinks is set near the position of the 
product discharge port and the cup is transferred via the shortest distance from the position CI as 
a start point to Cl-Al-M-V, the customer wait time can be shortened by reducing the sales time, 
so that the service performance can be improved. Also, the difference between Figure (a) and the 
Figure (b) concerns the drink stirring position M and the sales position V, and they are selected 
in relation to the layout of various kinds of equipment in the machine. Also, the arrangement of 
the cup suppliers CI and C2 and the raw material supply positions A1-A3 can be changed 
without being limited to the examples shown in the figures. 

[0021] 

The stage movement mechanism for moving the moving stage along the cup transfer path 
is operated and controlled by program-controlling the drive motor of the stage movement 
mechanism by instruction from the operation control part with temporary stopping of the moving 
stage at prescribed positions along the designated path. In this case, in correctly positioning and 
stopping the moving stage at prescribed positions while suppressing the inertial force when the 
moving stage is stopped, a mechanical stop mechanism for the moving stage selectively applied 
at a designated stop position is required in addition to high performance of a driver of the driving 
motor and a position detecting sensor. 

[0022] 

Figure 6 shows an application example of a stop mechanism that stops the moving stage 
at a prescribed stop position in accordance with the kind of sales drink. In the application 
example shown in Figure 6, the above-mentioned linear moving modules are adopted. At the cup 
supply position, the raw material supply positions, etc., designated on the transfer path of the 
moving stage 12, a stop mechanism 45 introduced and removed between an operation position 
and a non-operation position by a control instruction is installed opposite the slider 19 of each 
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moving module. The stop mechanism 45 is constituted by installing a rotary lever type stop piece 
47 in a rotary solenoid 46, and the stop piece 47 is normally pulled back to the non-operation 
position shown by a dotted line and lies in wait. If an operational signal is given, the stop 
piece 47 is protruded to an activated position by the operation of the solenoid 46, and the moving 
stage 12 moved into a position is positioned and stopped. The stop mechanism is not limited to a 
rotary solenoid system but a reciprocation type solenoid may be used, and as its driving method, 
a pneumatic drive or a hydraulic drive can also be adopted in addition to an electric type. Also, 
the stop piece 47 is made of an elastic body such as rubber so that the movement inertia of the 
moving stage 12 may be buffered and absorbed. Also, a separate dumper mechanism can be 
provided to the stop piece. Also, in the figure, 48 shows stops of the moving stage 12 installed at 
both ends of the slide base of a moving module. 

[0023] 

In the above-mentioned drink sales operation, in a state in which the moving stage arrives 
at the sales position of the product discharge port, it has been explained that mischief can be 
prevented by a block between the product discharge port and the machine inside with the stage 
cover and the moving stage. In this case, in order to make mischief prevention more reliable, the 
moving stage is preferably placed in position by a restraint chain key so that the moving stage 
may not be moved, even by inserting a hand into the product discharge port and pressing the 
moving stage. Next, an application example of a moving stage chain key mechanism for such a 
purpose is shown in Figure 7. Figure 7 shows a sales position state in which the moving stage 12 
along with the ordinate moving module 17 is transferred inside the cover 3 being moved to the 
product discharge port. In the figure, 49 is a chain key mechanism, and said chain key 
mechanism 49 consists of a chain key lever 50 opposite the rear end of the slider 19 of the 
moving module 17, a wire 52 pulled and tensioned through a pulley 51 between said chain key 
lever 50 and the product discharge gate 15 provided to the product discharge port, and a spring 
53 for forcing the chain key lever 50 into a pullback position. Also, 54* is a return spring for 
returning the product discharge gate 15 to a closing position. 

[0024] 

With such a constitution, if the moving stage 12 on which the drink-containing cup is 
placed arrives at the product discharge port and a customer manually opens the product discharge 
gate 15, the wire 52 is pulled by interlocking with the gate opening operation, and the chain key 
lever 50 is latched to the rear end of the slider 19. Therefore, in an open state of the gate 15, even 

* [Figure 7 mistakenly shows 59 as the return spring.] 
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if the moving stage 12 is pressed from the front, the moving stage 12 will not move, so that 
mischief to the machine inside can be reliably prevented together with the stage cover 3. The 
above-mentioned chain key mechanism shows one example, and a constitution in which opening 
of the product discharge gate 15 is electrically detected and the chain key lever is operated by 
solenoid operation, for example, can also be adopted. 

[0025] 

Figure 7 shows a mischief prevention measure at a sales position. Figures 8(a) and (b) 
show application examples of the mischief prevention structure of the product discharge port in a 
state other than the sales position. In other words, in these application examples, a French door 
type shutter mechanism 55 for blocking the rear end opening part is normally mounted at the rear 
end of the stage cover 3 installed at the product discharge port 2. The shutter mechanism 55 
consists of two sheets of gate plates 56 and 57 hinge-coupled at the rear end of the stage cover 3, 
a stop 58 for hindering backward opening of the door plates 56 and 57 in a closed state, and a 
spring 59 for normally forcing the gate plates in the closing direction. 

[0026] 

In such a constitution, in a state in which the moving stage 12 is not transferred inside the 
stage cover 3, as shown in figure (a), the shutter 55 is closed, so that a hand cannot be inserted 
into the machine, even if the product discharge gate 15 is opened. On the other hand, as shown in 
figure (b), if the moving stage 12 advances into the stage cover 3 from the rear side and arrives at 
the sales position, the moving stage 12 itself presses and opens the above-mentioned shutter 55. 
Also, when the moving stage 12 pulls back from the sales position, the shutter 55 is re-closed by 
force of the spring. Thus, the mischief of hand insertion into the machine from the product 
discharge port 2 can be reliably prevented. Also, a constitution in which a separate chain key 
mechanism is provided to the shutter and the chain key is released by detection only when the 
moving stage is to be transferred can be adopted. 

[0027] 

Effect of the invention 

As mentioned above, the present invention consists of a stage movement mechanism that 
moves the moving stage for receiving and holding a cup supplied from the cup supplier along a 
transfer path, an abscissa moving module that moves a slider along a fixed slide base in the 
horizontal direction, and an ordinate moving module which is positioned in front of the abscissa 
moving module and in which the rear end of the movable slide base in the front and rear 
directions is connected to the slider of the above-mentioned abscissa moving module. The 
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above-mentioned moving stage is mounted in the slider of the above-mentioned ordinate moving 
module, so that a rectangular coordinate type movement mechanism can be easily constituted by 
the combination of the abscissa moving module and the ordinate moving module. Thereby, the 
restrictions of the layout arrangement of various kinds of equipment such as cup supplier, 
various kinds of raw material suppliers, diluting water and ice suppliers, and drink stirrer in the 
machine are eliminated, and with maintenance performance as a priority, the installation 
positions of various kinds of equipment can be set at optimum positions. 

Brief description of the figures 

Figure 1 is a basic constitutional diagram showing an application example of the present 
invention. 

Figure 2 is a horizontal plan view showing a detailed constitution of the stage movement 
mechanism in Figure 1. 

Figure 3 is a cross section along m-IH in Figure 2. 

Figure 4 is a cross section along IV-IV in Figure 2. 

Figure 5 is an illustrative diagram showing a cup transfer path pattern. 

Figure 6 is a stop mechanism diagram of the moving stage. 

Figure 7 is a chain key mechanism diagram of the moving stage in a product discharge 

port. 

Figure 8 is a shutter mechanism diagram of a stage cover showing a different operation 
position. 
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Figure 2 

Abscissa moving module 
Ordinate moving module 
Slider 




19 

Figure 4 



Key: 45 Stop mechanism 



16 



A3 A3 A1 



A3 A2 




Figure 5 




^ — -as 



19 2S 



48 



Figure 6 




48 



5t / * 



Figure 7 



Key: 49 Chain key mechanism 
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Figure 8 

Key: 55 Shutter mechanism 
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©SRIii^-^fcfcfUT 1 «© P^/tftU W-Cfc K> 

wbatmewiw* c t fceat-r y x»**m 
^©pta^KW] 

[000 1] 



(2) ®B8¥7-3 2 0 1 4 3 

2 

HT«. 
[0 0 0 2] 

[&*©&«] «*fc*Jt«coao*y^acft»aB 
w^ufcftfc. ;i©tt»ss*-»y , jp-;i'*^«c»* 
[0003] ua>i/a*«6*»*>«a3toW©*y^5C* 

3«^±©raH«JM*-r*. *D^,ft®(tin©ifi^ic»c 

[0 0 0 4] *>*»S«J**>6WEb&«5*, ££S±© 

•f >Xtt£3k8"C#<bcfc 5 fc Lfc* y XstftttS 
ttKXMtfH CUBA* 6fl AtfffWB 6 1-12 9 0 

[0005] *»*s*yX5$tt»a»SR5£«tt, tt*c 
*MWE»«nfc*yX«IM». #«mAimB, * 

«EfHRmtB&miA«[ttaicai;« 

* > H X y©H©SI»C»o T* y 
30 5*yX»SI8B*«*., EaHB<frfc«fc 9 * y Xftl&g 
B*> SUMO S nfc* y X£§£«# L fc±T?St* y X£ 
B8K&8B, #fcffl*&ifcgB. fi**4«#£B£ST 
^>HXx-^3lffl-r*«i:tt>tC, £©#yX*2l© 

xx-j?^3na-r5±5icu&t>©Tr»*. cut*? 

X^JPh^©»^i. Jl©JR3l#©«±fcXeUT* 
40 yX«»B«*6«TiBta*nfc*yX*««WW* 

*yX*;py*tTa^$nTt»5. 

[00 0 6] 

[«W*«#»UJ:5fr*Blfi] t^5TKS3g©«2l 
«fc «t 2»®I1I«2I^S©* y X^J&SBTI4^E©«t 3 

[0 0 0 7] ( 1 ) * y X«2UaS-e* y X*^y*«cft 
»*tlTV»-5*yX*t«Ci©iaH«2ISKC»oT«jai 

#©3-^- «ftH*«K36ipa[. -© 

50 <£D8mtiiS*a<&S. 
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t 

f IB 



5 

LTX5H H^-X 1 8rttr3S5ILitBK*jg|^2 0. 
;K 2 4tt^-rHP-;>2 3tCj«|Pl-r«X7'f^l 9<D 

Co oi 6] :^t, mHWES>a-*i 6i*x5-r 
Bsn-c^s. NBMfin%^a-;wi 7«-e©x 

7-f H^-X 1 8«:ll^:frfflf;:ftttEfil,fc±T, *>0 
*OJMhWMM» i 6J'a--* l 6 \zmm<DX V< # 1 

1 7 ©|*|JSX ^^19 fcttBISH- 2 6 S^UTX 9-f 

h^-x 1 8<o±mm\z»wi^-^i 2*t^«^s 

*TCV>*. fc:fc, 2 7 ttMtt^W^e^a-^H 7©JfcS8 
C®Wtfc«ffD-7T*S. -nt^L^fiXT— v 
12tt, ^>HXx-^S*ffl-r<bt>OT*©±MtM 

ffiCA yfA =£fefepffll^e»3RJ$UT^SC§$CSfi? 
r-S^y^vyi l atgflisnT^S. tHzzoim 
7.7— 'y 1 2 iC^lPlbTffifflltfcbP 2 K&BSnfcXx 
3 l»»Xf-? i 2o>9i&-*mzft&hT 

&*0SWTfl)7f-y*/t- 3 tt^DiX'r-v' 1 2 © 
±B*iUtfe*H«3ffi©3H*«5*iifr»oTTHfi5 

7—5? 1 2 SKE«|g»^3.-;V 1 7 ©$fc«g«k 0 t>3€> 

-5? 1 7 £©^#&UcX-r-v;>JA-- 3 £±T, fefc 

[0017] **««MraMftftn*3*x-*i 6&* 

H»WES?a-*l 7 !!&&©#lRjtC!atfr*--5C 
&fc*0, »tXf-i?l 2£*BJX, Y©ttfc&«* 
©±T«»5t»J&fc£»T*Cfc*^«fcfc*. lxfc*» 

H, ff*Ufl*a£gB. 4XflSt#gfi3i©Efittt£*© 

mzviTWtzz.timmt.izK). *>orne>&a 

8fi©|Sn?:*J y^ftitellBA* SSSLfc* y 

tifaii v 7*2t«K£»r>T«MtU £ ©«£fcg-c* 

ttfiXO* y 74 £BS.9rlRffiP 2 irsstrxT— 
3 «IC«AT* r ttfTS *. fcfcHRjfcS&froWCjfctf 
*t*n«, «fEUfc«tt»«I*^a-;H 6 i«E«fi»» 
* i 7 omwi^-f 2 1 1 S©E«|t 

-yjicix h©ffi«Mb#0ns. 

[0 0 18] U^fcCOX^-^ftWWl 3ttifi«^ 



(4) ftBB¥7-320 143 

»««£«$•&*:©-?, mtwvyMmttiz&zn 

Z>£51S.i}y7mMXn<D3-j--&TlBt>Z>Mkmm, 
&«&&#&»$©*££**£<. MA0*!/^X 
A-X*CiffiiBlitaiP*T*2l'r.52:t**-C^5. 
ift$WP©X^-^#A'-3 tC#LT#»)X^-:x 1 2 

■Tax*— y*/t- 3 t&ssx^-y i 2 t-rSiSis 
tup 2 t«8rti:©ra*t^ics0fsn*©T?KdamtHP 

io {zttTwfcrz&ttmztijk-vzzzsiziiz. 

[0 0 1 9] tC5T±EXx-^»««|l 3lCtH> 
Ttt, HI Tr»*&,fc 5 l:»BXf-i' 12*Ay 

T^©^2l)gK±tm«3nfc#«!^A~FTf?±(6IW 

-rs&gtffes. u^fcc©«^csR^fiic»©asjw<fc 
•o xu y -fmsacau y -in \z&%;-rz>mnowm&m 
&5ut*f,. ^idxx-v'ro^Sl^iciJ^-s^mf? 
ibfifi t>flc*4 ®3HR L T*-©«£ffi£ S tlfc* y 
^ft*&SH, M**#il&gfi©#l&&fiTf?il:f 5 <fc o \Z 

[0 0 2 0] ^t:05H (a) , (b) iCtOXx-^ 

&W}mm\z*t%LTfetbitt> y 7©«iai£&©£#w& 
w->m*mt. Hc*v»T, Ai~A3«sa©s 

Cl, C2tSa©*y^«»&ffiB. mh 
Jk©ft^R^tt^*«^«. vttSj,R?ttfiP 
©Bg%(iB*^fe©tr*0. S(Sfi©KS!B^i6S^* 
y7omMm&*7iiLT\,*5. SfcCC-CHS (a) , 
(b) T«£ffi#J&ffifi*tX-Ygg*rtlC#BlE«;* 

50 S^©«l&€S^-& < fc5^*yy©«3l«K*iS«Sn 
5. a:*C©*^tca-a)IE5gjft«©5^SfeIR52«iS© 

S5^as©«fnc^r-5* y ^«»&&bc i 
Ksjftt&ttBA i €«a^mP30^ M.xi&^&m\znM 

l/. C1«^6X^-M/TC1-A1-M-VJCS 

•5jBfi«gKSiBfi ut* y ^mm-rtumymKim 

!8lxT*©^^«fiai€:S<U. -9— tfXfi©l^±*HS 
rt*<T€?5. Sfc (a) 0t (b) 0£©*Bi£tt0;8 
»^&BMt)iS5e&fiVt*tSa5t>©T. «rtKfett 

s&a«s©p'T7'>ht©wsTa5?$ns. 

40 fty^ftlftttBCl, C2tK»^J&fi:HAl~A3© 

[00213 *y?m%.imiztoiT&w>7sT- 
it^anfc)K»5ic»-3T»iiXT— v&m 

S©a^T-^{?±S-&iCi:lCJ:0SI»an5*^ ^ 

©»^ic»»xx-^f?±i^©«tt**ajAT8fj£©tii: 

BICiE U < &Bfc» LTf?±S -Br* KWJBIte-* © H 

^'f/t. ffiBtt»-fe>u-©»5ttiefl:»cfti^.Tii«snfc 
50 {9±ttB-c«W«fc«< ^IftX^-v'roattW^x h y 



—366- 



7 

co o 2 2] mz&fttm<Dwm\zftfchT®9>* ; r- 

>J £ffi£©#ihftfii::f?ik*-t*.&x h s//x«MBC^v>t 
i-^***fciLfcgJSmN&D. 2© 

teH^ictt-tn-fniMtte 3.-;kdx 7-f y i 9 \z% 

A8ffr*n*X by/VH*4 5*tKfi3nTV^. CCD 
Xh-; /t«M§4 5 ttn-* ij y U/-f H 4 6 teDWcl'/t 
-j£©X 7£J&ttttT/£-5t>©T&f), #1$ 

ttX h »;/tfr4 7 S:^*Sl?^-r^l!l^tteiCft)i#«$ 

*tb*. mftmmts-ttftztvxsj^ m 6©8& 

f^fcJ:0Xhy^M-4 7*t||»tt11(C?gfflt, Il©&fi 
l:8«llT*&»ftXT-y 1 2 «ttB*»#Jfc*tt 

IEit>nafc©TBft<. &ttA£y W-f FTfeJ:^ 
a^*©R»#5£««a5£©flil::2&, iSfflBft'fe&E 
nJtlTSS. *&X h ?/t4 7 t*09Atf=f Ag©5¥ 
£#Tfeo. ^RlX'r-y 1 2 ©f*»iflt££g«KiR1- 
*«k5fc-f *©#<k^. *&X hy/tflrfcaia^>/t« 

^a.-JWCX^'f F^-XOWIfcRBb&fMfc*? 
-5? 1 2 ©f?lkX h y/Vp**. 
[0 0 2 3] *&ft»Ufc«*HR«»^T»»xy-y 

p tmn£<Dm&^-i?*rt-mmih^-i?\z£. 

fflPK^£SUAnTf«!>Xx-v&ffUTt>fM&Xx 

Jttt&R7IC*-r. COH7ltmHMt«S'a~A'l 7 
5>1 2)W§ l ft]&tt}P'v£S&UT*-5 

xer-i>#n- 3 fc«A*nTv>siBettfi©tt«£ 

*£*B*4 9 17C9X7-f^l9 ©&« 

K»|nlfSiBteW\--5 0i:, Otffifi 
J&fflPfcgffibmftJSfflSSl 5 t©Wfc^-U 5 1 £ 
8T3l@L.3g**ttfc'7'f-\'5 2i, ®»W\*-5 0£ 

*. 5 4 ttftflJRttJJfi 1 5 &BflfiillCR-r«»(fla-C» 
•5. 

[0024] **«*Mt£J:Q. ^S&X'X-JM 2*<fi* 
»X0*5/^€*-B-Tiffi 1 a5imPICj(MU 

a»UT9-r-V5 2*t§| 0 5g^n, eifcwt-sotftx 
9 1 9 ©»«»i«±*n«.. Lfctf»^> TEXT- 
S' 1 2 tt-€-©&«{C»Jfe««*n<& C ifcfc 0 , 0 1 5 

©MftttffiTficm^^e^idxx-^i 2 sif i,Tfe 



(5) *JBIPF7-3 2 0 143 

8 

»»X?-S?tt»*>r. cniCiOXx-^*A-3t 

«fflSStffll?l 5©MiS:£«aW^«ftIU. Vl^/^H 

[0 0 2 5] 0 7 »iBR5S<4HT©^fe-f e»±«S^l/ 
fct>©T»S*i. &IC0 8 (a) , (b) ICfcDSS^fi: 
{B6WT©«SI tC^tS ftjft^ffl P ©V>fcf $vj±mm 

io ©s£jg«&*i-. w*» zommMTU. sfi®tap2 

l:EtLfeXr-y*A- 3 ©ttflMCtt. 
BHP«!«BSS-r5lB#BH^©->v>y^a{«!5 5 SUB 
£©5/*y*«B5 5ttXy-y*/t-3© 
&«SNCt>i>lS5£**££;&2ft©|?fi5 6, 5 7 
t. Sfi5 6 £5 7atKUfcttJrc&#lcKK©£Ell: 
T*X f> y/X 5 8 t, P«S«RKi;5^[6]C##-rs 
tffc5 9tfr6j£5. 
[0 0 2 6] a^SBfifctC&HTtt. #»lXx-i> 1 2 
^f-^*;^- 3 WlCBASttT^&HttJgTfi 
a? (a) mz^r^3\Z>"ey^5 StfEfllTCfcD, fto 
Tffi.fiI6fcU]Bl 5 SBftLTfeBrtflMc^SgLAn* 
£i**T#fcK (b) 0©<t5IC^»Xx-^ 

1 2*^<fcr)Xx-^*/t-3l*I(CitAL/TIS55fi:B 
CMiT* t. 8lXf-y 1 2 g#*t|Ji2->v * 5 
5£#LHK. Sfci^Xx-in 2*<|fc^&B#&& 
*^«S»ftf * <t, -^"^5 5 ttlStf K*a#»K: «fc 

5?©«A«f»;©*Jin*»»UT«tt*«<«fc5fc«l* 

[0 0 2 7] 

[589I©2&*] K±5B^»:±5K, 
fflitr35TCftBb*0|}ft»|ft©BlftX5-r H^-XO« 

* t ©»^-a-cie^ffi«^»aB*t$s 

*. *«*&gfi. ft**ft*«Be©&JMI8£»-f «tt 

BSr^'f >^^->xtt*«5fefcUT«aifltflfciwrr5 

[BB©ffi««R«] 

«? [Hi] *»w©-sai«©«*w?a«)3cia 
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(6) *$B8¥7-3 2 0 1 4 3 



9 




10 


[02] 01{C*3tt*X5 = — >*#»«*©JW«fc«jS 


6 






7 




[03] H2fc*W-«I I I — I I IlKBlH 


8 




[04] 02{C*tf-5I V-I V»fffi0 


9 


mm 


[05] ^^y«jaiJKK^/^->^rKM0 


1 0 




[06] »IXf-; ?©Xh*/T«lBB 


1 1 




[07] ffiia^ffip^w^»s!iXT--voa««i#i0 


1 2 




[08] ft^5»ffM^tXf-y*/\-0'>t ^ 


1 3 






1 5 






1 6 




1 SMMI©*t»yh 


1 7 






45 




3 Xr-^A- 


49 




4 rty:/ 


5 5 





5 *y7««&8B 



[01] [04] 
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